Studies on the holoenzyme biogenesis of the spinach ferredoxin-NADP+ reductase.
An expression plasmid, pPreFNR, in which the DNA sequence coding for the spinach ferredoxin-NADP+ reductase precursor was under the control of prokaryotic transcription and translation initiation signals has been constructed. The plasmid directed the synthesis in Escherichia coli of a 43-kDa immunoreactive polypeptide which could be identified with the reductase preprotein. Analyses of bacterial extracts showed that the precursor was unstable and devoid of catalytic activities, suggesting that the presence of the transit peptide would not allow the assembly in E. coli of an active preholoenzyme. Furthermore, the reductase precursor was found to undergo a processing in E. coli. The proteolysed form, which retained 13 of the 55 residues of the transit peptide, was active, suggesting that removal of the first 42 residues of the presequence enabled the protein to properly fold and to bind the FAD prosthetic group in the bacterial host, as it was previously shown in the case of the mature form of the spinach reductase.